Background Time to return to work after carpal tunnel release is extremely variable suggesting that only a small proportion of total sick-leave is for medical reasons.
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Aims
To determine factors predicting a delayed return to work.
Methods
Fifty consecutive employed patients undergoing carpal tunnel surgery were tested pre-operatively, and then at 1 month post-operatively using both questionnaires and objective testing. Further follow-up by telephone was carried out every 2 weeks up until 90 days.
Results
Forty-nine of the 50 workers had returned to work by 3 months. Time to return to work was extremely variable ranging from 1 to 88 days in those who returned to work. Post-operative recommendations by the surgeon also varied widely from 1 to 36 days. The surgeons' recommendations were the strongest predictors of delayed return to work [odds ratio 30.5; 95% confidence interval (CI), 3.2-288], with physical work (odds ratio 27.7; 95% CI, 1.5-507) and lack of self-rated health (odds ratio 5.0; 95% CI, 1.11-100) adding significantly to the logistic regression model, which was highly predictive (area under the receiver-operator curve of 88%). Patient symptoms and objective findings of disability did not add significantly to a logistic regression model either predicting return to work or the surgeon's recommendations.
Introduction
Time to return to work following carpal tunnel release is extremely variable with self-employed workers taking sick-leave of 4.3 days [1] , and others reporting a significant number of subjects still absent from work after 3 months [2] [3] [4] . Some authors claim that the wide variability suggests that only a small proportion of total sick-leave is for medical reasons [5] . Predictors of delayed return to work include receipt of workers' compensation [2, 4, 6, 7] , female gender [6] , ergonomic stresses at work [3, 6] , work absence pre-operatively and a poor mental health status [2] , but explain only a small part of sick-leave variability.
The role of continued symptoms and poor functional status in delayed return to work after carpal tunnel release has not been studied extensively and the results are discordant. Atroshi et al. [8] reported that pre-operative variables including age, gender, symptoms and signs, activities of daily living, hand sensory measurements, hand strength measurements and distal motor latency of the median nerve did not predict the length of time until return to work after surgery. On the other hand other studies found that hand symptoms explained a small part of the variance of functional status [9] and that regaining hand function predicted early return to work [10] .
In the following study we attempted to determine factors predicting a delayed return to work.
Methods
We tested and followed up 50 employed patients consecutively referred for carpal tunnel surgery, hospitalized and operated on by five surgeons. Patients signed a form of consent, but no ethical approval was sought since it was thought that the testing represented good medical practice. One patient refused. Patients were discharged from the hospital within 24 h after surgery, and the surgeon's recommendation for sick-leave was written on the discharge summary. Functional status was determined pre-operatively and at 1 month postoperatively in order to adjust for physical disability. Further follow-up of symptom severity and whether or not the patient had returned to work was done by telephone every 2 weeks up until 90 days.
A questionnaire was administered by one of the authors to the patients pre-operatively. The questionnaire included age, gender, body mass index (BMI, weight in kilograms divided by height in square meters), current smoking status (yes/no), completion of a high school education (yes/no), any regular leisure physical activity (at least once a week, yes/no), chronic disease (any long-term symptomatic disease, or chronic use of medications such as for diabetes mellitus or ischemic heart disease), whether or not early return to work will damage one's health (yes/no) and self-rated health (poor, fair, good, very good or excellent). Operation of the dominant hand was also recorded (yes/no). The severity of hand symptoms was evaluated by the symptom severity scale [11] pre-operatively, at one month and on every follow-up telephone call.
Work place variables included patient's job satisfaction, evaluated by the standard job description index with a higher score representing a higher degree of job satisfaction [12, 13] . Self-reported evaluation of physical demands at work included a general question on the overall degree of physical activity (none/easy/intermediate/ hard), and a standard questionnaire on occupational hand use (five questions with answers for each question: not agree at all/not agree/neutral/agree/highly agree) [14] . The five questions about requirements at work included typing over 4 h/day, heavy lifting, the need for a high degree of hand strength and frequent and fast hand movements. The answers were divided into yes (agree or highly agree) and no (all the other answers).
The results of pre-operative electromyographic motor and sensory conduction (milliseconds) were recorded. Functional testing was done, pre-operatively and 1 month post-operatively and included grip strength, and pinch grip (tip pinch, palmar pinch and lateral pinch) executed in the standard position recommended by the American Society of Hand Therapists [15, 16] . The functional assessment of the hand was measured with the Purdue pegboard test (PPT), measuring gross movements of hands, fingers and arms and fingertip dexterity (completed tasks in 30-60 s) [17] .
Analyses were performed with the statistical package Statistix for Windows 2.0 (Analytical Software).
Results
Patients were aged between 28 and 65 years with 74% aged between 35 and 54 years. Forty-four (88%) were females. They generally had manual or clerical occupations including health service (n 5 11), cleaning (n 5 6), typing in desk jobs (n 5 12, 9 of 12 typed for at least 4 h/day), catering (n 5 5) and factory work (n 5 16). Of those who did not have desk jobs, 32 of 35 claimed to use a high degree of hand force at work. Eighty-four percent (42/50) underwent operations on their dominant hand. Forty-nine of the 50 workers had returned to work by 3 months. Time to return to work (days of absenteeism) ranged from 1 to 88 days. We divided the workers into two groups, those with early return to work (#21 days, n 5 26), and the others who either returned to work after 21 days (n 5 23) or did not return to work by the end of the follow-up period (n 5 1) (Tables 1  and 2 ).
Post-operative surgeon recommendations varied widely from 1 to 36 days. The median recommendation was 21 days, with first and fourth quartile range of 14-30 days. The patients did not always follow the surgeons' advice, with 6% returning at least a week earlier and 28% returning at least a week later than advised.
On univariate analysis in predicting a delayed return to work there was no significant difference between age (years), sex (female: yes/no), BMI (kg/m 2 ), current smoking (yes/no) and education (not completing high school: yes/no) ( Tables 1 and 2 ). There was a trend for more chronic diseases and a significantly lower self-rated health in the delayed return to work group. Physical leisure activity was more common in those who returned earlier to work. Pre-operative functional status was nearly identical and not significantly different in the two groups (daily activities, psychological function, social function and interaction and function at work; results not shown, P . 0.10 in all cases). Also nerve conduction velocity study findings and objective functional tests were not significantly different except for the test for dexterity (PPT) which was higher in those who returned to work earlier. Job characteristics were associated with delayed return to work (Table 3) , and included hard physical work, and that requiring heavy lifting.
The surgeons' recommendations were the strongest predictor of delayed return to work. Heavy physical demands and a lower self-rated health significantly added to the logistic regression model, which was highly predictive with the area under the receiver-operator curve of 88%. Patient's hand function and symptoms did not add significantly to the model.
We found that the use of considerable hand force at work, repetitive jobs and regular leisure sports activity added significantly to a logistic regression model, predicting a surgeon's recommendation for a delayed return to work [odds ratios (95% confidence interval, CI): 16.6 (1.5-180), 0.09 (0.01-0.87) and 0.20 (0.05-0.81), respectively]. Patient symptoms and objective findings did not add significantly to this model, and the area under the receiver-operator curve was 77%.
Discussion
The major finding of our study was that surgeons' recommendations had a strong influence on the period of absenteeism and was not correlated with objective findings. The length of sick-leave was extremely variable and was not influenced by subjective or objective findings, either pre-operatively or 1 month post-operatively, suggesting that a great deal of the sick-leave is unnecessary. There were a few patients who returned to work earlier than recommended and nearly a quarter returned to work more than 7 days after the recommended sick-leave. Although surgeons might have taken into account characteristics of the patients' jobs, the logistic regression model was not highly predictive of the surgeons' recommendations, and the basis for the wide variation in the length of sick-leave remains unclear. It may be that the advice is not based on the physiology or the other parameters measured but other more subjective information. It is possible but unlikely that patient preferences influenced the surgeon's decision since the recommendations are written in the discharge summary usually without any face-to-face discussion.
Objective and subjective findings did not predict delayed return to work. We found that there was no difference in pinch, power and static grasp function in those who returned to work early or late. This is not consistent with the study by Braun and Jackson [10] who found that return to work times correlated well with measured functional recovery to pre-operative levels, but in their study most only returned to work after they had regained full function. At 30 days 72% of our patients had returned to work, whereas only 16% had regained full pre-operative function with regard to grip strength. Thus, our study has demonstrated that early return to physical work is possible despite the lack of complete post-operative functional recovery. Others have also reported that grip strength was reduced at 6 weeks post-operatively at a time when 50% of the patients had returned to work [18] . The association of low self-reported health with delayed return to work also suggests that factors other than the actual hand disability influence the length of sick-leave.
Self-reported physical work rather than heavy lifting or the need for a high degree of hand strength added significantly to the logistic regression model prediction of a delayed return to work. We are unaware of the results of previous studies regarding the effect of physical work on the length of sick-leave after carpal tunnel release. However, Carmona et al. [6] reported that patients exposed to higher levels of bending and twisting of their hands and wrists were slower to return to work after carpal tunnel release surgery.
We found only a statistically insignificant trend for an association between job satisfaction and delayed return to work. This is in contrast to our earlier report using identical methodology in patients undergoing cholecystecomy where those with a low job description index [13] (low job satisfaction) had nearly 13-fold increased odds of delayed return to work independent of physical work. It is logical that those who are satisfied with their job will be more likely to return earlier than those who do not like their jobs. The reason for our findings is uncertain but might be due to socio-economic differences. Those undergoing cholecystecomy had a wide range of jobs, whereas nearly all those in this study had less desirable non-professional jobs. In such workers, job satisfaction might have less meaning since they have less job choices and expectations.
Extrapolation of our results to other settings should be done with caution. Most of our subjects were female, and included predominantly office work, cleaning, catering and care work. We enrolled consecutive patients, and the female predominance in our study has been reported in other settings [19] . Also since surgery is freely available through health maintenance organizations we feel that a socio-economic selection bias is unlikely. However, disability payments in Israel are not a good alternative to employment (workers lose money), explaining the high proportion of workers who returned to work (96%) by 90 days. Thus, our results might not apply to other settings with more generous disability coverage. Also, our study used the standard open carpal tunnel release that might differ in relief of symptoms and sick-leave than alternative operations such as endoscopic carpal tunnel release. However, a systematic review of randomized clinical trials did not find any better relief of symptoms and found conflicting evidence with regard to the time to return to work and activities of daily living when comparing the various procedures [20] .
We conclude that surgeon's recommendations strongly predict a delayed return to work, but that hand function is similar in those who return early or late to work. In our setting workers return to physically demanding work before full hand function is recovered. Since no negative effects of work on recovery from carpal tunnel release have been found, our study suggests that workers will return to work in less than 3 weeks if recommended to do so by their surgeon. Randomized controlled trials are warranted to determine if a higher proportion of workers returning in less than 3 weeks can be obtained by standardizing surgeons' recommendations.
